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(57) Abstract: The present invention relates to an arrangement pertaining to a supplementary brake in a motor vehicle. The vehicle 
incorporates a control means (14) by which a desired braking action is intended to be initiated by a driver, and brake-applying means 
(15, 32) for activating the supplementary brake (11, 30) so that the latter supplies a braking action to at least one of the vehicle's 
powered wheels (2) via a motion-transmitting mechanism which incorporates at least one portion of a driveline (3» 10) of the vehicle. 
The airangement incorporates a monitoring unit (16) designed to receive informatibn concerning the desired braking action, and a 
sensor (17, 31) designed measure a parameter which has a value which bears a relationship to the braking action supplied by the 
supplementary brake (11, 30), and the monitoring unit (16) is designed to determine the braking action supplied and the difference 
between the braking action supplied and the desired braking action. 
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Arrangement for an auxiliary brake in a motor vehicle 

BACKGROUND TO THE INVENTiON, AND STATE OF THE ART 

5 The present invention relates to an arrangement pertaining to a supplementary brake in a 
motor vehicle according to the preamble of claim 1. 

Supplementary brake means an extra brake which provides the vehicle's powered wheels 
with a braking action via a motion-transmitting mechanism which incorporates at least 

10 one portion of a driveline of the vehicle. Supplementary brakes are used primarily on 
heavy motor vehicles to provide braking of the vehicle, particularly on lengthy downhill 
runs, in order to prevent unduly severe loading of the vehicle's ordinary wheel brakes. 
Supplementary brakes are also usually activated mainly for slight deceleration before the 
ordinary wheel brakes are applied, in order to reduce the wear on the ordinary brakes. 

15 Such supplementary brakes comprise, for example, hydraulic or electric retarders, exhaust 
brakes or compression brakes. 

Braking action here has a general connotation covering, for example, braking torque, 
braking force or the like. 

20 

When braking of the vehicle is intended, a driver moves a control means, which is usually 
a brake pedal or a lever, to a position which corresponds to a desired braking action of the 
vehicle. However, the braking action obtained from a supplementary brake does not 
always correspond exactly to the braking action initiated via ttie control means. Such 
25 deviation may be due to wear of components of the supplementary brake or to a not 

entirely negligible composite margin of error arising from the relatively long transmission 
sequences of various components of supplementary brakes. 

SUMMARY OF THE INVENTION 

30 

ITie object of the present invention is to provide an arrangement for monitoring whether 
an actual braking action from a supplementary brdce of a vehicle corresponds to a desired 
such braking action. Another object is, as far as possible, to adjust such deviations so that 
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an actual braking action obtained from iht supplementary brake corresponds very exactly 
to the desired braking action. 

The first object indicated above is achieved with the arrangement mentioned in the 
5 introduction which is characterised by what is indicated in the characterising part of claim 
1. In that case a monitoring unit receives not only information concerning a desired 
braking action which is initiated by a position of the control means but also information 
from a sensor concerning at least one measured paraiqaeter value which is related to the 
braking action supplied by the supplementary brake. On the basis of knowing said 
10 parameter value, the monitoring unit calculates or estimates the actual braking torque 
supplied. Thereafter the monitoring unit calculates the difference between the braking 
action desired and the braking action supplied. This difference constitutes the value 
which allows monitoring of how closely the actual braking action from a supplementary 
brake matches the desired braking action. 

15 

According to a preferred embodiment of the present invention, the monitoring unit is 
incoiporated in a control unit which is designed to control said brake-applying means so 
that any difference between a desired braking action and a braking action supplied is 
adjusted. As the monitoring unit calculates or estimates the difference between the 

20 respective brake actions supplied and desired, the control unit can use this information for 
controlling the brake-applying means so that this difference is substantially entirely 
eliminated. The braking action supplied can thus be adapted so as to match very exactly 
the desired braking action. Alternatively, the control unit may be designed to control said 
brake-applying means so that the braking action supplied is corrected on the basis of 

25 knowledge of stored values of previous measured differences between a supplied and a 
desired braking action. In this case, when a corresponding desired braking action is 
initiated, the control unit can directly use knowledge of previous differences to control 
said brake-applying means so that an actual braking action is supplied which matches 
with good precision the desired braking action. 

30 

According to another preferred embodiment of the present invention, the supplementary 
brake is a hydrodynaniic brake. A hydrodynamic brake is with advantage a so-called 
hydraulic retarder, which is the supplementary brake most conamonly used on heavy 
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vehicles. The sensor is with advantage a pressure sensor designed to measure the 
pressure of a medium which flows through the hydrodynamic brake. The pressure of the 
medium in a hydrodynamic brake bears a substantially direct relationship to the braking 
torque which the hydrodynamic brake supplies. With modem pressure sensors the 

5 pressure can be measured with very good precision. This means that the monitoring unit 
can quickly and relatively easily calculate with good precision on the basis of pressure 
values received the braking torque supplied by the supplementary brake. The sensor is 
preferably situated in a space which is adjacent to an inlet or outlet for the medium to a 
toroidal space defined by a rotor and a stator of the hydrodynamic brake. The pressure of 

10 the medium can thus be measured in the substantially inmiediate vicinity of the toroidal 
space and very relevant pressure values can be obtained. In the case of conventional 
hydraulic retarders, said brake-applying means incorporates a proportional valve designed 
to move a regulating piston in order to control the supply of said medium to the 
hydrodynamic brake. The control unit can thus control the proportional valve in such a 

15 way as to obtain a braking action which substantially fully matches a braking action 
called for. . • 

According to another preferred embodiment of the present invention, the arrangement 
incorporates an indicating device designed to be activated when the estimated difference 

20 between the braking action supplied and the desired braking action exceeds a specific 
value. A braking action which is unexpectedly high or low relative to the desired braking 
actionmaybeduetodefectivenessof some component of the supplementary brake. In 
cases where the supplementary brake is a hydraulic retarder, the oil level may be faulty 
and need correcting. Such an indicating device gives the driver wanung that the 

25 supplementary brake is probably not wholly intact and needs repairing. The indicating 
device may be an indicating lamp on the vehicle's instrument panel which lights up when 
a difference exceeding the specific value occurs. 

According to another preferred embodiment of the present invention, the sensor is a 
30 torque sensor designed to measure the torque which acts upon at least one component of 
the motion-transmitting mechanism . An alternative parameter for estimating the braking 
action suppUed is thus provided by measuring the torque which acts upon, preferably, a 
shaft of the motion-transmitting mechanism- The value of this torque is also substantially 
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directly proportional to the brake torque suppUed, The monitoring unit can quickly and 
easily calculate the braking torque supplied on the basis of information about the torque 
in said component at the time. An example of said component is an output shaft from a 
gearbox of the vehicle. Relevant torque values can \^ obtained at least for retard^s 
5 which are situated in ^e vicinity of the gearbox output shaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred ^bodiments of the invention are described below as examples with reference 
10 to the attached drawings, in which: 

depicts schematically an arrangement according to a first embodiment of the 
present invention, 

depicts a hydraulic retarder to which the present mvention is a^^licable and 
depicts schematically an arrangement according to a second embodiment of the 
present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE PRESENT 
INVENTION. 

20 

Fig. 1 schematically depicts selected parts of a motor vehicle with an arrangemMit 
according to the present invention. The motor vehicle is powered by an engine 1 which 
may be, for example, a diesel engine. The drive motions of the engine 1 are transmitted 
via a driveline to the vehicle's powered wheels 2. The driveline comprises a shaft 3 

25 which extends from the engine 1, a clutch 4, an input shaft 5 to a gearbox 6, an ou^ut 
shaft 7 from the gearbox 6, a universal shaft 8, a final gear 9 and driveshafts 10 which are 
connected to the vehicle's powered wheels 2. A hydrodynamic brake in flie form of a 
hydraulic retarder 11 is so arranged as to be able to supply a braking action to the 
powered wheels 2 via a motion-transmitting mechanism which incorporates the portion of 

30 die vehicle's driveline which extends from the gearbox output shaft 7 rearwards. A 
control unit 12 is designed to receive information from a measuring unit 13 concerning 
the position of a brake pedal 14. The control unit 12 is designed to contirol a proportional 
valve 15 in order to regulate a hydravilic oU flow tiirough tiie retardea: 1 1 according to the 



Hg.l 

Fig. 2 
15 Fig. 3 
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position of the brake pedal 14 so that a desired braking action is obtained. The desired 
braking action is hereinafter defined as a braking torque. 

The braking torque obtained from a supplementary brake, which is thus here a hydraulic 

5 retarder 7, may in certain cases exhibit deviations from the desired braking torque 
initiated by the position of the brake pedal 14. Such deviations may be due to wear of 
componrats of the retarder 1 1 or to a not entirely negligible conq>osite margin of error 
arising from the relatively long transmission sequences of various componoits of the 
supplementary brakes. In order to obtain a substantially entirely exact match between a 

10 supplied and a desired braking torque, an arrangement which incorporates a monitoring 
unit 16 is arranged. The monitoring unit 16 which is here incorporated in the control unit 
12 is designed to receive information about the braking torque desired by the ddva. 
Such information is obtained from, for example, tiie control unit 12 or from a signal from 
the measuring unit 13 concerning the position of tiie brake pedal 14. The arrangement 

15 also incorporates a pressure sensor 17 designed to measure the pressure of the hydraulic 
oU which during abraking process flows through the retarder 11. The pressure of the 
hydraulic oil is a parameter which is substantially directiy related to the braking torque 
supplied by tiie retarder 1 1. The monitoring unit 16 can relatively easily use knowledge 
of the hydraulic oil pressure at the time to calculate with good precision the braking 

20 torque supplied. Thereafter the monitoring unit 16 calculates tiie difference between the 
braking torque svq>plied and the desired braking torque. The control unit 12 and the 
monitoring unit 16 are with advantage computer units with software which is adapted to 
performing the functions described above. Hie arrangement also incorporates an 
indicating means, which may be an indicating lamp 18 on the vehicle's instnmient panel. 

25 The indicating lamp 18 lights up if an abnormally large difference occurs betweMi the 
braking torque suppUed and that desired. The indicating lamp 18 li^ts up if the 
difference exceeds a specific value. The specific value is large enough to ensure that any 
such difference occurring is presumably caused by a defect of some component of the 
retarder 11. Alternatively, the hydraulic oil level in the retarder 11 may be defective. 

30 

Fig. 2 depicts the hydraulic retarder 1 1 in more detail. The retarder 1 1 incorporates an oil 
sump 19 which contains hydraulic oil. A movable regulating piston 20 is arranged in the 
oil sump 19. A proportional valve 15 is designed to be activated by tiie control unit 12 in 
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order to move the regulating piston 20 with the object of regulating the flow of hydraulic 
oil to and fiwm, in this case, two toroidal spaces 21 of the retarder 11. The toroidal spaces 
21 are here defined by a double rotor 22 and two stators 23. The hydraulic oil is led to the 
respective toroidal spaces 21 via an innia: radial space 24 and from the toroidal spaces 21 

5 via an outer radial space 25. The double rotor 22 is arranged firmly on, and rotates with, 
a retarder shaft 26. The retarder shaft 26 is connected to the vehicle' s driveline via a 
gearwheel 27 arranged on the retarder shaft 26, an intermediate gear wheel 28, and a gear 
wheel 29 which is arranged on the gearbox ou^ut shaft 7. The pressure sensor 17 is here 
arranged so that the hydraulic oil pressure is measured in the space 24. In this case the 

10 hydraulic oil pressure is measured substantially immediately after the hydraulic oil has 
flowed out from the toroidal space 21. The hydraulic oil pressure io the space 24 
measured by the pressure sensor 17 thus bears a substantially direct relationship to the 
braking torque which the hydrodynamic brake supplies. 

15 During operation of the vehicle, a driver initiates a desired braking action by depressing 
the brake pedal' 14 td a corresponding extent. The extcait of depression is registered by a 
measvuing unit 13 which sends a signal to the control unit 12 which registers the desired 
braking torque. Thereafter the control unit 12 controls the proportional valve 15 so that 
the regulating valve 20 allows a volume of hydraulic oil to be supplied via the toroidal 

20 spaces 21 such that the retarder 1 1 will provide the desired braking action. The pressure 
sensor 17 detects substantially simultaneously the hydraulic oil pressure in the space 24 
and sends a measurement signal to die monitoring unit 16. The monitoring unit 16 uses 
knowledge of the hydraulic oil pressure to calculate the actual braking torque which is 
supplied to the driveline and the powered wheels 2. The monitoring unit 16 then 

25 calculates whetha: there is a difference between the braking torque supplied and that 
desired. If there is such a difference, the control unit 12 is activated and controls the 
proportional valve 15 so that the difference between the desired braking torque and the 
braking torque supplied is substantially entirely elimihated. 

30 Alternatively, information concerning differences occurring between the brake action 
supplied and that desired is successively stored in the control unit 12. In such cases the 
control unit 12 may control the proportional valve 15 so that any correction is applied 
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immediately on the basis of knowledge of the latest stored values concerning measured 
differences between a desired braking torque and a braking torque suppUeA 

Fig. 3 depicts schematically a motor vehicle with an alternative arrangement according to 
5 the present invention. In this case a supplementary brake in the form of an exhaust brake 
30 is used for supplying a braking torque to powered wheels 2 of the motor vehicle. 
Substantially the whole driveline 

3-10 of the vehicle is used for transmitting said braking torque from the exhaust brake 30 
to the powered wheels 2. In this case a torque sensor 31 is arranged on the output shaft 7 
10 of the gearbox. The torque value detected by the torque sensor 3 1 is also substantially 
directly proportional to the braking torque supplied. 

The monitoring unit 16 can quickly and easily use knowledge of the torque value at the 
time to calculate the braking torque supplied. Thereupon, the control unit 12 controls, in 
15 the manner described above, a brake-applying means 32 so that any differ^ce between a 
supplied and a desired braking torque is substantially entirely eliminated. The result is a 
very good match between a supplied and a desired braking torque. 

The present invention is in no way limited to the embodiments described above in the 
20 drawings but may be modified freely within the scopes of the claims. For example, 
torque sensors may also be used in conjunction with other supplementary brakes such as 
hydraulic retarders. Pressure sensors may be applied at substantially any point on the 
hydraulic retarder where pressure values relevant to the context can be obtained. In a 
corresponding maimer, the torque sensor may be arranged at substantially any point along 
25 the extent of the brake-transmiding mechanism between supplementary brakes and 

powered wheels. Types of sensor which are other than those mentioned above and which 
detect other parameters related to the braking action applied may also be used. 
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Claims 

1. An arrangement pertaining to a supplementary brake in a motor vehicle, which vehicle 
incorporates a control means (14) with which a desired braking action is intended to be 

5 initiated by a driver, and brake-applying means (15, 32) for activating the supplementary 
brake (1 1, 30) so that the latter supplies a braking action to at least one of the vehicle's 
powered wheels (2) via a motion-transmitfing mechanism which comprises at least one 
portion of a driveline (3-10) of the vehicle, characterised in that the arrangement 
incorporates a monitoring unit (16) designed to receive information concerning the 

10 desired braking action, and a sensor (17,.3 1) designed to measure a parameta which has a 
value which bears a relationship to the braking action suppUed by the supplementary 
brake (11, 30), and the monitoring unit (16) is designed to determine the braking action 
supplied and the difference between the braking action supplied and the desired braking 
action. 

15 

2. An arrangement according to claim 1, characterised in that the monitoring unit (16) is 
incorporated in a control unit (12) which is designed to control said brake-applying means 
(15, 32) so that any difference between a desired braking action and a braking action 
supplied is substantially eliminated. 

20 

3. An arrangement according to claim 2, characterised in that the control unit (12) is 
designed to control said brake-applying means (15, 32) so that the braking action supplied 
is corrected on the basis of knowledge of stored values concerning previously measured 
differences between a braking action supplied and a desired braking action. 

25 4. An arrangement according to any one of the foregoing claims, characterised in that the 
supplementary brake is a hydrodynamic brake (11). 

5. An arrangement according to claim 4, characterised in that the sensor is a pressure 
sensor (17) which is designed to measure the pressure of a medium which flows through 
30 the hydrodynamic brake (11). 
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6. An arrangement according to claim 5, characterised in that a pressure sensor (17) is 
situated in a space (24, 25) which is adjacent to an inlet or outlet for the medium to a 
toroidal space (21) which is defined by a rotor (22) and a stator (23) of the hydrodynamic 
brake (11). 

5 

7. An arrangement according to claim 6, characterised in that said brake-applying means 
incorporates a proportional valve (15) which is designed to move a regulating piston (20) 
in order to control the flow of said medium to and j&rom the hydrodynamic brake (1 1). 

10 8. An arrangement according to any one of the foregoing claims 1-4, characterised in that 
the sensor is a torque sensor (3 1) designed to measure the torque which acts upon at least 
one component of the motion-transmitting mechanism. 

9. An arrangement according to claim 8, characterised in that said component is an 
15 output shaft (7) from a gearbox of the vehicle. 

10. An arrangement according to any one of the foregoing claims, characterised in that 
the arrangement incorporates an indicating device (18) which is designed to be activated 
when the estimated difference between the braking action supplied and the desired 

20 braking action exceeds a specific value. 
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